Initiation-promotion model for assessment of carcinogenicity: medium-term liver bioassay in rats for rapid detection of carcinogenic agents.
To bridge the gap between long-term carcinogenicity tests and short-term screening assays, a medium-term liver bioassay system for rapid detection of carcinogenic agents using male F344 rats has been developed. The system is fundamentally based on the two-stage hypothesis of carcinogenesis: initiation with diethylnitrosamine (200 mg/kg, ip) is followed by test chemical administration during the second stage in combination with 2/3 partial hepatectomy. It requires only 8 weeks for the animal treatment and a further few weeks for quantitative analysis of immunohistochemically-demonstrated glutathione S-transferase placental form positive hepatic foci. A total of 277 chemicals have already been analyzed in this laboratory and the efficacy of the system for hepatocarcinogens has thereby been well established. This bioassay is particularly useful for dose-response and chemical mixture studies usually requiring large-scale experiments and also for evaluation of chemopreventive agents. Furthermore, medium-term multi-organ bioassay system, using 5 different chemical carcinogens (DEN, MNU, BBN, DMH and DHPN) has also been established for rapid detection of not only hepatocarcinogens, but also other carcinogens.